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Nous examinons les rendements d'ancienneté en France
et nous estimons les effets de cohorte, à la fois dans la politique de
rémunération de l'entreprise et dans son rendement d'ancienneté.
Nous soulignons les biais présents dans plusieurs estimateurs de
rendement d'ancienneté et nous montrons que la flexibilité
introduite  par  l'estimation des effets de cohorte nous permet de
découvrir des variations à travers les cohortes et à travers les
entreprises qui ne sont pas cohérentes avec aucune des théories de
rémunération trouvées dans la littérature.
We examine empirically returns to seniority in France
and estimate cohort effects in both firm specific compensation
policies and returns to job seniority. We demonstrate the biases
in several estimators of returns to seniority and show that
allowing firm specific compensation policies and returns to
seniority to vary by entry cohort uncovers patterns of variance
within firm and within cohort in estimated intercepts and slopes
that can be explained by no single theory.
Mots clés :  rendement d'ancienneté, hétérogénéité des travailleurs,hétérogénéité
des entreprises, effets de cohort











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































9Table 1:  Descriptive Statistics
All Observations Outliers Eliminated
Variable Mean Std. Dev. Mean Std. Dev.
Log(Total Compensation Cost) 4.251 (0.556) 4.258 (0.519)
Seniority 6.379 (7.138) 6.391 (7.140)
Seniority^2/100 0.916 (1.485) 0.918 (1.486)
Seniority^3/1000 1.590 (3.290) 1.593 (3.292)
Seniority^4/10000 3.044 (7.721) 3.050 (7.727)
Experience 16.610 (11.927) 16.610 (11.923)
Experience^2/100 4.181 (4.938) 4.180 (4.935)
Experience^3/1000 12.615 (19.552) 12.608 (19.535)
Experience^4/10000 41.869 (78.919) 41.834 (78.825)
Elementary School 0.168 (0.157) 0.168 (0.157)
Junior High School 0.067 (0.089) 0.067 (0.089)
High School Grad 0.059 (0.084) 0.059 (0.084)
Basic Vo-Tech 0.239 (0.178) 0.240 (0.178)
Advanced Vo-Tech 0.064 (0.087) 0.064 (0.087)
Tech U/Undergrad 0.060 (0.097) 0.060 (0.097)
Grad School 0.039 (0.085) 0.039 (0.085)
1977 0.100 (0.300) 0.100 (0.300)
1978 0.102 (0.303) 0.103 (0.303)
1979 0.104 (0.305) 0.104 (0.305)
1980 0.104 (0.305) 0.104 (0.305)
1982 0.102 (0.302) 0.102 (0.302)
1984 0.098 (0.297) 0.098 (0.297)
1985 0.097 (0.295) 0.097 (0.295)
1986 0.098 (0.298) 0.098 (0.298)
1987 0.099 (0.299) 0.099 (0.299)
Male 0.647 (0.478) 0.647 (0.478)
Paris Region 0.269 (0.443) 0.268 (0.443)
n=5,325,352 n=5,305,108
Notes:The outliers eliminated sample of the DAS eliminates all observations more 
than 5 standard deviations away from the predicted wage in an OLS wage regression 
of log real annualized total compensation cost on sex, Paris region, experience-
experience^4, 7 education indicators and 9 year indicators.  The French education
 levels were translated into their closest U.S. equivalents.
2
0Table 2:  OLS Results (Standard Deviations in Parentheses)
All Observations Outliers Eliminated
Variable Model 1 Model 2 Model 1 Model 2
Intercept 3.271 (1.25E-03) 3.265 (1.26E-03) 3.287 (1.14E-03) 3.284 (1.15E-03)
Seniority 0.014 (3.50E-05) 0.069 (3.22E-04) 0.013 (3.18E-05) 0.061 (2.93E-04)
Seniority^2/100 0 (0) -0.931 (6.02E-03) 0 (0) -0.817 (5.47E-03)
Seniority^3/1000 0 (0) 0.494 (3.75E-03) 0 (0) 0.436 (3.41E-03)
Seniority^4/10000 0 (0) -0.081 (7.36E-04) 0 (0) -0.072 (6.68E-04)
Experience 0.046 (2.81E-04) 0.034 (2.90E-04) 0.046 (2.55E-04) 0.035 (2.64E-04)
Experience^2/100 -0.184 (2.56E-03) -0.072 (2.63E-03) -0.180 (2.33E-03) -0.083 (2.39E-03)
Experience^3/1000 0.038 (8.66E-04) 0.003 (8.85E-04) 0.038 (7.87E-04) 0.006 (8.05E-04)
Experience^4/10000 -0.003 (9.64E-05) 0.000 (9.83E-05) -0.003 (8.77E-05) 0.000 (8.95E-05)
Elementary School 0.040 (9.18E-04) 0.046 (1.72E-03) 0.039 (8.34E-04) 0.048 (1.57E-03)
Junior High School 0.084 (9.14E-04) 0.391 (2.44E-03) 0.077 (8.30E-04) 0.394 (2.22E-03)
High School Grad 0.108 (9.13E-04) 0.587 (2.80E-03) 0.100 (8.29E-04) 0.596 (2.55E-03)
Basic Vo-Tech 0.113 (9.13E-04) 0.226 (1.45E-03) 0.107 (8.29E-04) 0.225 (1.32E-03)
Advanced Vo-Tech 0.140 (9.21E-04) 0.577 (2.48E-03) 0.134 (8.36E-04) 0.579 (2.25E-03)
Tech U/Undergrad 0.178 (9.33E-04) 0.580 (2.39E-03) 0.170 (8.48E-04) 0.582 (2.17E-03)
Grad School 0.199 (9.37E-04) 1.351 (2.75E-03) 0.190 (8.51E-04) 1.373 (2.50E-03)
1977 0.214 (9.34E-04) 0.059 (9.26E-04) 0.207 (8.49E-04) 0.054 (8.41E-04)
1978 0.221 (9.34E-04) 0.103 (9.27E-04) 0.216 (8.49E-04) 0.093 (8.42E-04)
1979 0.061 (1.73E-03) 0.125 (9.28E-04) 0.062 (1.57E-03) 0.114 (8.43E-04)
1980 0.401 (2.45E-03) 0.127 (9.31E-04) 0.404 (2.22E-03) 0.117 (8.45E-04)
1982 0.599 (2.81E-03) 0.148 (9.41E-04) 0.608 (2.55E-03) 0.138 (8.55E-04)
1984 0.246 (1.45E-03) 0.183 (9.55E-04) 0.244 (1.31E-03) 0.172 (8.67E-04)
1985 0.595 (2.48E-03) 0.202 (9.59E-04) 0.596 (2.25E-03) 0.190 (8.71E-04)
1986 0.586 (2.40E-03) 0.216 (9.57E-04) 0.589 (2.18E-03) 0.206 (8.70E-04)
1987 1.362 (2.75E-03) 0.224 (9.58E-04) 1.384 (2.51E-03) 0.215 (8.71E-04)
Male 0.206 (4.60E-04) 0.204 (4.61E-04) 0.203 (4.18E-04) 0.201 (4.19E-04)
Paris Region 0.139 (4.74E-04) 0.142 (4.73E-04) 0.142 (4.31E-04) 0.145 (4.30E-04)
R-square=0.293 R-square=0.297 R-square=0.331 R-square=0.337
n=5,325,352 n=5,305,108
H0: g(Model 1, All Observations) = g(Model 1, Outliers Eliminated) c2(1)=0.29
H0: g(Model 2, All Observations) = g(Model 2, Outliers Eliminated) c2(1)=2.50
H0: g(Model 1, All Observations) = g(Model 2, All Observations) c2(1)=11.56
H0: g(Model 1, Outliers Eliminated) = g(Model 2, Outliers Eliminated) c2(1)=9.55
Notes:The outliers eliminated sample of the DAS eliminates all observations more than 5 standard deviations away from the 
predicted wage in an OLS wage regression of log real annualized total compensation cost on sex, Paris region, experience-
experience^4, 7 education indicators and 9 year indicators.  The French education levels were translated into their closest
 U.S. equivalents.
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1Table 3:  Individual Fixed-Effects Results (Standard Deviations in Parentheses)
All Observations Outliers Eliminated
Variable Model 1 Model 2 Model 1 Model 2
Seniority 0.003 (4.58E-05) 0.032 (2.86E-04) 0.003 (3.93E-05) 0.029 (2.45E-04)
Seniority^2/100 0 (0) -0.467 (5.28E-03) 0 (0) -0.425 (4.53E-03)
Seniority^3/1000 0 (0) 0.247 (3.24E-03) 0 (0) 0.227 (2.78E-03)
Seniority^4/10000 0 (0) -0.042 (6.27E-04) 0 (0) -0.039 (5.37E-04)
Experience 0.055 (3.84E-04) 0.046 (3.97E-04) 0.054 (3.31E-04) 0.046 (3.41E-04)
Experience^2/100 -0.347 (2.75E-03) -0.274 (2.86E-03) -0.343 (2.37E-03) -0.278 (2.46E-03)
Experience^3/1000 0.080 (9.69E-04) 0.056 (1.00E-03) 0.079 (8.32E-04) 0.057 (8.62E-04)
Experience^4/10000 -0.007 (1.12E-04) -0.004 (1.15E-04) -0.007 (9.64E-05) -0.005 (9.89E-05)
1977 0.023 (6.96E-04) 0.035 (7.08E-04) 0.024 (5.98E-04) 0.035 (6.08E-04)
1978 0.063 (7.90E-04) 0.079 (8.09E-04) 0.063 (6.79E-04) 0.077 (6.95E-04)
1979 0.093 (9.24E-04) 0.110 (9.45E-04) 0.092 (7.94E-04) 0.107 (8.12E-04)
1980 0.107 (1.08E-03) 0.124 (1.10E-03) 0.108 (9.28E-04) 0.123 (9.47E-04)
1982 0.151 (1.43E-03) 0.169 (1.45E-03) 0.151 (1.23E-03) 0.167 (1.25E-03)
1984 0.200 (1.79E-03) 0.220 (1.81E-03) 0.199 (1.54E-03) 0.217 (1.56E-03)
1985 0.224 (1.97E-03) 0.244 (1.98E-03) 0.222 (1.69E-03) 0.240 (1.71E-03)
1986 0.256 (2.15E-03) 0.277 (2.17E-03) 0.256 (1.85E-03) 0.274 (1.87E-03)
1987 0.277 (2.34E-03) 0.298 (2.36E-03) 0.278 (2.02E-03) 0.297 (2.03E-03)
Paris Region 0.072 (1.08E-03) 0.073 (1.08E-03) 0.081 (9.31E-04) 0.082 (9.29E-04)
R-square=0.741 R-square=0.742 R-square=0.782 R-square=0.783
n=5,325,352 n=5,305,108
H0: g(Model 2, All Observations, OLS) = g(Model 2, All Observations, Fixed Effects) c2(1)=39.33
H0: g(Model 2, Outliers Eliminated, OLS) = g(Model 2, Outliers Eliminated, Fixed Effects) c2(1)=21.65
Notes:The outliers eliminated sample of the DAS eliminates all observations more than 5 standard deviations away from the 
predicted wage in an OLS wage regression of log real annualized total compensation cost on sex, Paris region, experience-
experience^4, 7 education indicators and 9 year indicators.  The French education levels were translated into their closest
 U.S. equivalents.
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2Table 4:  Descriptive Statistics for Differenced Data
Variable Differenced Data
Name Mean Std. Dev.
Dw 0.035 0.270








Notes:  These data are drawn from the outliers
eliminated subsample of the DAS.  Differences are
calculated within individual-firm matches across
time.
2
3Table 5:  First Step Topel Model Results (Std. Dev. in Parentheses)
Differenced Data
Variable Model T1A Model T1B
Seniority, Experience 0.087 (6.83E-04) 0.106 (7.44E-04)
Seniority^2/100 0 (0) -0.551 (9.32E-03)
Seniority^3/1000 0 (0) 0.300 (6.21E-03)
Seniority^4/10000 0 (0) -0.052 (1.25E-03)
Experience^2/100 -0.297 (6.46E-03) -0.231 (6.60E-03)
Experience^3/1000 0.057 (2.28E-03) 0.040 (2.34E-03)
Experience^4/10000 -0.004 (2.61E-04) -0.002 (2.66E-04)
R-square=0.022 R-square=0.020
H0: g1+b1(Model T1A) = g1+b1(Model T1B) c2(1)=5.92
Notes:  These data are drawn from the outliers eliminated subsample of the 
DAS.  Differences are calculated within individual-firm matches across time.
2
4Table 6:  Second Step Topel Model Results (Std. Dev. in Parentheses)
All Observations (Outliers Removed)
Variable Model T2A Model T2B
Initial Experience 0.066 (3.42E-05) 0.061 (3.29E-05)
Elementary School 2.023 (2.51E-03) 2.062 (2.42E-03)
Junior High School 2.644 (3.86E-03) 2.682 (3.72E-03)
High School Grad 2.433 (4.57E-03) 2.475 (4.40E-03)
Basic Vo-Tech 2.263 (1.96E-03) 2.299 (1.88E-03)
Advanced Vo-Tech 1.738 (4.02E-03) 1.801 (3.87E-03)
Tech U/Undergrad 2.253 (3.81E-03) 2.329 (3.67E-03)
Grad School 1.822 (4.53E-03) 1.900 (4.36E-03)
1977 1.249 (1.40E-03) 1.245 (1.34E-03)
1978 1.374 (1.38E-03) 1.362 (1.33E-03)
1979 1.447 (1.37E-03) 1.429 (1.32E-03)
1980 1.504 (1.36E-03) 1.480 (1.31E-03)
1982 1.643 (1.37E-03) 1.608 (1.31E-03)
1984 1.790 (1.38E-03) 1.744 (1.32E-03)
1985 1.787 (1.38E-03) 1.742 (1.33E-03)
1986 1.802 (1.37E-03) 1.758 (1.32E-03)
1987 1.820 (1.37E-03) 1.776 (1.32E-03)
Male 0.484 (7.48E-04) 0.496 (7.20E-04)
Paris Region 0.296 (7.94E-04) 0.287 (7.65E-04)
R-square=0.969 R-square=0.970
n=5,305,108
Notes:Initial experience is measured as total labor market experience in the year that
the employee joined the firm.  Model T2A refers to the second step of the linear
specification in seniority, and model T2B refers to the second step of the quartic 
specification in seniority.
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5Table 7:  Estimated Returns Using the Topel Two-Step Estimator
Model Total Seniority Experience Wage Growth
Type Returns Bias
Model A 0.087 0.021 0.066 -0.052
Model B 0.106 0.045 0.061 -0.040
Topel (1991) 0.126 0.054 0.071 0.002
Notes:Model A refers to the linear specification in seniority, and model B 
refers to the quartic specification in seniority.  Wage growth bias refers to 
the estimate of the bias in cross section estimates of the sum of returns to
seniority and experience.
2
6Table 8:  Analysis of the Cohort-Firm Estimates of f and g
Within Within
Criterion Firm Cohort
Average Variance in f 1.058 16.905
Average Variance in g 1.229 1.380
Average Correlation Coefficient (f,g) -0.724 -0.860
Notes:The variances measures are average asymptotic variances
within the particular firm or cohort.  The within firm averages are
calculated over 39,876 firms, while the within cohort averages are
calculated over 43 cohorts.
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